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DESCRIPTION 

UNIVERSAL TELEGRAPH, 

Sfc. ^c. Sfc 



Id. INTRODUCTION* 

In the year 1804, whilst inqairing into the sabject of Tele- 
graphs, I remarked the iaferiorify of all the Land Telegraphs 
th^ ia use, when compared with the Naval Telegraphic system 
of Flags and Pendants, inasmuch as the latter were capable 
of exhibiting three letters or numbers at the same time, whei'eas 
the former could only exhibit one letter or one number. And 
it appeared to me desirable^ to extend the powers of the Land 
ll^legraph, if possible, to the same degree. 

But on tumiilg my attention to this object, I found that it 
could not be effected by any modification of the Telegraphs 
then in use, for by increasing the number of parts of these 
Telegraphs, it appeared, that they would run into confusion, 
before a sufficient number of combinations could be attained. 

For example, the then Admiralty Telegraph proposed by 
Lord George Murray consisted of six large equal boards or 
shutters^'disposed in two vertical tiers in the foim of a rectangle : 
and to have increased the number of these to 24, or at least 
to 90, which would have been absolutely necessary, in order 
to tolegraphe four letters simultaneously, would evidently have 
created amass of inextricable confusion. And in like manner 
the five arms of the Reverend J. Gramble's radiated Tele- 
graph, if increased to QO, although distributed upon four 
different jiosts, appeared to me almost equally objectionable. 




IS tnererore recanunenaed to inspect tnat plate, and to peruse the references to 
it, before lie begins to read this paper ; also to refer to it occasionally, when 
necessary. 
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2 UNIVERSAL TELEGRAPH. 

It seemed no less impossible to arrive at the object in view^ 
by any modification of AA FMUU TiMgraph, then in nse, in- 
vented by M. Cbappe, as the signs or characters represented 
by it, were mnch too like hieroglypMcs, to admit of several 
such characiBillt b^Si^ AdMf disfiAgflli4f^# UoUb glance of 
the eye. 

These three were the onQr Tibleghtphs, of which I bad any 
knowledge at that time, and I had no means of acquiring fur- 
ther information, being then stationed in the Island of Malta. 

Impressed, therefore, wi(h iLe necessity of reducing this 
useful MafcMM' td Mb MMiH^lfl? JMS^Ibl^ tbni, IHe NMb «€ ^ 
tw6 armeil 't^tttgretph, ih^dMS itt m^ ^p^ ^deiMdlo ite, 
wlrfeb lAAf ber ttR6^tf to' be' <ii6 empmi KMd of ^md»fe 

Ih tbe yescr 180&, I seiie a idod«I Mff dlfscrij^MI' of fbi^ 
Ydegrapftf tti GeiilMtf Hof^, fh^ti CftibiiiMldiM^ fiid Go^^ 6f 

the Board of Ordnahe^,* wM^A bd#^r^ mM ri^l «Mie, 1^ 
f^fdSOA fftat fHe iiA^t M^ h^ MMidelM ft9>ftni«j|» #i^in 
tro Inrovixilte di lltef' IMpM¥mMt» 

On lAt »ri^ ib EhglWM, th AM b^giMdll^ df tSOr, M Mlfe^ 
Wtoltt^ef bt'ni^, tfiMA^«^^d, t4 1^ 11^ ]^ (hfiflli^ O^ 
Adttiirsitty. Ob: tchnttttttttatA^co!^ fhw itttofitMki Hi She* SeiBMfttll^y 
tty ftferidf M^ iiifbiWc^, tfidt fh^ thM L^iMa (Jdtiltililssii^fteTs 
of tiie Admiralty #^e Aot liiely fi« i^t at^iitf(iiiia§ft t^ fii^ 
ptt^osal, a^ '^ flMy Wdt^ ^6if(!^^ safislfietf i^m IM t^g]h<t)h 
'^ direii ih ude, tfcaii: wtif6h fliey tieitb^r tfes&M aV^CteynAtf tt 
^^^di^te.*' Aftrir fjldi, i Was M^tfi»6d to foy lli^ j^UUi bdM^tlte 
l^tidefyibf dffcouMi^tilf Alf» KiM HalHit&c«Ms, Wi(b ci tld# 
t(y iitif^ it ^ttbl^faed te ^^ tktMsitctloh^, bm M aafli^g iNe^- 
sbMUf Otf th^ Sedi^tayy of tti^t b6dy, I teMved froiu hitt & 
^ili dto^ r^pttlsr^ atts^i^, ik^ lAfcr a^ve. 

^ In ike preMKnl ^e^, istaV I M<i aff^dy M4^i|!^ plail KM^nOif fi»6Rd. 
l^ir- eenmaiiciitUQg it te^ Oalonsi Dickeii^ fp lieot-Colonel (theB Lienteosnt) 
B^foyne; tM otfiep Omcen df toe flwal Eofiuneers. oofbg ooty in Mjdta j to 
Major (tbeo. C{fptiiiiiJ^ Staw&rt MaKwelL cf the Roy,al Artillery^ tq Captain Q$>en 
Lienteoant) Joim Taiio'jir. attlie $o^af Navy, to Lieat.-CbiQnel 8ir James Mal- 
colm (then Captain) or tne Royal MaAne4, and to a great nnml^er of otlier 
Officers, both Naval and Military ; as ^o to Mr. Coleridge, Dr. Stoddart, and 
other Oentlemen holding Civil sitnatiotts in that Island. 
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UriBODUCTION. 8 

Being disCovigped b)r tiies6 dfCMiitatieet^ frrai taking my 
Telegraph iq an offiiasl matioery before waf fftMic body or 
Society^ I pobli^bed an acoedst of ii» ttw maais year (1807), 
mnUodi'iA PhUosophical Mkginiio (V(^ xjUk, fbge 992) 
ttHder tfao titte of a Foiygvattiiiatto Tklogtaph fot ]>Ay Signalis; 
fof fl4 teii liHie, with a yum of Telegtafiinlg fbar letterssi or 
nambers simoltaneoiisly^ I proposed toOraetfour poAte tvtth 
anod eoDiplete^ oA ^very aigiiol atation, eaoli constitating a 
porfect lUegnqrii df thd siiqde ftnti deooatted in tfaia paper. 

la 10O9> when ^liiployed on fbe Walcheran Eaqpeditioo, I 
8«vr fot flM fiM tiaw the Fiwicii Ck»a0t Telegraphy amo^ ^^ 
by te oHteof the Semapkare^ the tOUmUaaide of which to 
iagr plan aBMnedJaJBly atrtjokme. For it bad. tineearknseadd- 
biting positions similar to mine, but placed .eneepttato iHTola, 
TMtftaiay OT*r eaiA.olfaei*, i^tt Oe oawB poat 

VmdjimlSkO, I pidbdMhed nm atiooimt of tte Brei&ch Coast 
Telel^pb, inTittoch's PfayoeophiMd Magaaoe^* with nmorfcs 
i^dn ily. aocotapamnd ako by<apla» of aPolygranunatte Te- 
UgAph on a Wfw ottDiftniotton> imcteely.siiailiir to my fonner 
one, excepting that the pairs of anmf fised wdio plaoed npo^ 
Me lolly poat^ialrteaddfsennlshoat QMS* Foir atthat tine, I 
Utai remahud of opbdon, (M it Hm deaifetabk to exUbit 
atamltetteoMly^ tmve lettora or mmtbem Ifatti o«ie< 

ThissedOnd jdin. 6f a PolyglMuiitMlic Tcdegiapbi to winch I 

ham jmt aHadodjf was aflcawaids pnUiahid wtthovt acknow- 

ledfipDHttif^ by laettt^ Colonel iFohn Maedonald^ ill his System 

of OtelMd TeMtgiaphio GommtmioftlioB, in 1817^ and Uie staie 

woo fl«baeqimil^ laid betee&e Society for enih»aif^hqp Arts, 

fto. by Bams Niohohtsi, Esq.^ tf the Inner Teniple, in 1831, 

who receiFod a preinuiln froiti that So«^ety for his supposed 

ii^^t«Miit« Being awaro^ tiiat the sOnr idm may often 

occur to different paHBons, wlio.are Investigating tiie same Sub- 

* Sm Voh xWf f^J^ f M^vettt^ tub WW the firtt aee«iiot ^f thlit 
Telegraph, pabRthed in England, althoogh I have been informed, that it had 
beeo obwrVedby the Offletrt ^f the Rirfftl »ity, er^fting 6ff fbe Ft«nchtowt, 
80 e»rly as 1806 or 1807. The French Semaphore, which was established along 
ite SM toM, only, hM, I belietr«, been dhte^ rinte the ptAt^. lii m the 
principal lines of Tdegrapbic cowattiitoatioa, lldiiitiag front Parii, the original 
French Telegraph sOlI prcYails. 
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4 UNIVERSAL TELEGRAPH. 

ject, unki¥>wii to each okher^ I mentton Hiese facts, not out 
of disparagenent to the above Gentl^men^ but merely with a 
view to asseft my just claim to the priority of invention. 

In 181^9 at tho suggestion of Sir Home Popham, Semapboms 
were established by the Lords of the Admiralty/in i^^eof the 
former constructiony to which^ Hmr predecessors bad been so 
exclusively attached. : 

Sir Home Popham's Semaphores, aUshoagb avowedly an 
imitation of the Erencb Telegraph of that niime, bear a much 
greater resemblance to the plan published by me. in 1807.: His 
Land .Semaphore consists of imo arms^ movetAte oathesawe 
upright post, but on different pivots. In his Ship Seamidiore, 
findii^ height an inconvenience, he placed his two «rm6^ each 
on a separate post. ^ i 

I was for several years inclined to beUeve, that Sir Home 
Popham's modification of the two armed Telegraph, was an 
improvement upon my original' plan, anasmoich as .by pacing 
his two arms upon dtf^miit pivol^^ he^ has (nearly doubled the 
number of eigns or combinfKlK>ns^ whidi this qpecies of Tele- 
graph is capable of making; . V 
^ Recently, however, on inquiring into ttie. present most 
approved practice ef telegraphing, as establifibed by the Ad- 
miralty, both for their land and sea signals, i find that the extra 
signs, which may be made by l^r Home Popham's Semaphores 
are absolutdy useless; and that liiere are the strongest prac- 
tical objections against his Ship Semaphwes; so that my 
Tel^raph, which is equally adapted for the shore and- few the 
s^a, and i^^icb is a smaller, sinq^ler, and pNire eeooomical 
machine than either, may justly claim the preference to. both. 
And if this be admitted, such is the similarity between his plans 
and mine, that his Land Semaphore may be converted into a 
Telegraph on my principle, merely by lopping off 16 or 18 
feet of superfluous wood and iron work from the top of it, and his 
Ship Semaphore may undergo the same, change, by doing 
7ay with one of the two posts, which is not merely useless, 

t prejudicial, as will afterwards be explained. 
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i INTRODUCTION. 5 

Having of late paid groaler attontioii, and made more minute 
inquiries into ttiis subject, both theoreticidly and praotically, 
than at any former period, i have been induced to form an 
opinion, that the ndvantages pn^sed by a Polygrammatic 
Tetegraphy or one capable of exhibiling several letters and 
numbers simultaneonsly, would be fomd fallacious in prac- 
tice. For it is Certain, that no Telegraph can possess such 
extraordinary powers, without having a proportionate multi^ 
pKoity of parts, wluch will render it in (he like proportion, so 
much ^e'more unwiddy and expensive, so far as regards the 
constractiott and repairs; so much the more difficult to the 
inexperienced «ignal man to learn; and so much the more em- 
banassmg to Ih4 eye of the observer. Hence, what such a 
Telegraph may gain in power, will necessarily be lost, either 
in celerity or in accuracy, independently of its requiring a 
larger, and more expensive establishment of signal men, than 
would suffice for a wnple instrument. 

In fact, taking into consideration, that in the Polygrammatic 
Telegraph, thsee or four sets o( objects are to be observed, and 
that two, or more, operative signal men are to be directed; it 
cannot be expected, that the successive changes up<m such an 
instnuaent ^ouU be so rapid and precise, as in the simple 
Tdegraph, in whieh one set of objecte only is to be observed, 
and only one operative signal man is to be directed. 

Upon fliese grounds, I have been induced to abandon the prin- 
ciple of the Polygrammatic Telegraph,* although a very pleas- 
»g speculation,, and which, by degrees, led to the simple 
instrumoit, which I have called the Universal Telegraph, in 
allufflon to the property which it possesses, of making Tele- 
graphic signals, on the same system, both by day and night; 

Before I proceed lurflier, I wish it to be distinctly under- 
stood, that, exceptuH; under some very peculiar drcumstances, 
such as seldom occur,t I consider nocturnal ngnals on shore, 

* The oomeroiM pfojeetoof LimUColonel Macdonaldare all poly gnunmatic, 
bnt limited to the simitltaneons exhibition of nnmerals only, ac(;ordiog to the 
telegraphic tysteni) formeriy in oie in the Royal Navy. 

t Night signals, to commonicate between the British Military posts, were 
established in Ceylon In 1818, daring the insurrection of the natives, by order of 
Ueat.-General Sir R. Brownrigg. 
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B UNIYES&AL TEU»RAPH. 

«J9 of littto YalM, jevea ^i «ilaftlioitfi whene i$j signaUi may be 
of giwat mportanpc^ I^ Ofirefliw, .the Telegmph deraibed 
m thi$ paper BhouU lieinifter be tdpplisdi I wonld fccoraniend 
tba Affor^ixu, necesBeiiy fi^ff ipaking flM^ctainial signals, to be 
dispensed ^vdib at all wbnd 8tetian«,as itmiqr easily ho aMed^ 
at fUDQr iutnm period, ib case of emeigeBcy. 

But o&boieiTd sUips of ivar/ and at sigfMd stations on tiio 
coast, intended to Qommnnicate -vlfh sbipping, ^nbctttmid 
^panins is p^ihapnlliemost inqpoitant jmit of fbo ipstraineHt, 
since it affords a fecility of Tdoppra^hie cmammiealioiiiiy 
night; to which the present fl»|rsteni of Naml Signals is afaso^ 
Intely inadequate, ft wonld be sopesAions to enkorge vpaa 
ttie wnlile of lids improMnent to fleets pnd oonToysj, or to 
▼esjael& In distre^ 

8fM|< GENEftAL.DUSCfilPTJQN Iff the UNIVERSAL TEJ^GRAPH. 

For the day signals, fk^ Tekgmph conrisls of an npsigbt 
post of moAimte beigbt, of tmi moveable arms fixed^on tfie 
saittQl^yot noai the top of it, and of a SMifc, callnd thewilca* 
tor^ 4m one side #f ib (See Plato I. Big; l)> 

]Q»9b asm ew ^mkSSaHi thnseT0nfMHionsl^8»444>d}0, tmkl, 
eiifJkisaTe of itsqqiescenkpositioni eaUed ^^tbestop/' ittwkMdi 
U points varttocdly dowsmsicds, and ttobsonved by t^ post 
Fig. 1, Plato I, vepra^ents the llblegmph mdnbitiag^ the sign, 
17, ^ ottusr positions^ of vrineb the anus ana isqpaMe^ bfing 
dotted- The.Mioator vtossly senrss to diatiagniafa flie low 
anvibors^ 1, 9^ and 91^ ftom th^ high nnmbocs, 7» 6, anA 5, sa 
that 1|iis l^Blegrapb is not, lib most, others^ toat have hem 
pMqM)Sfd, liable to aaUgnitir or error, tAen ^eivtd fvom dif^ 
ferent pototain oontrary diracUans.^ 

Tbs i^e of the indicator wiH appear more ovident, on oen- 
siderittg the tesembiMiop beimen the. shhiI} RomsA lQtte»» 
b and d, or p and 4|, which, if viewed iacontearjr difectioM^ 



• TIm idee <f tke iadtaiw, vliieli «M mk a Mtt mt mg •rijNii} ptoi, knt 
without wliichs. I a^i now of opiiiiOB, ttot n» Tctogniph ift pmeet» ««ggciiite4 
itself, in consequence of a veaurkiMulekgr ay fritod €mI«Ip JotoT«i)oQr»pf t|i« 
Boyal Nlivy, wlio iafbriiMd Me, thai to kfld «ftpMl«Mni tto Kiwateal ine^Sf efii- 
eiice, in nsiof Sir Hmr Feyhini^a Slup 8cqM]piwr^ from tto algiHil uml €•»- 
foouding the positions of the arms, when seen in niMfsse. 
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Big. a, PlAfe E, tepMsmt^ tbe ^C^tog^SBb .^t^4 ^ /jV^ 

lights j^ fixed to tfie ^mm ^Tot» a|Wi vrlupb iim mm m^¥9* 
Two other lanterns are attached to lk» ei^tr$wti$i9.of ^<imi^* 
ie^Hiith l8iitom{l)^)Ui^ QBtuki^4»9/b9f, i» &(^4 wI^q ^Bfike 
teisoDtel dtovei^ /nrjlii Ae centel Uglbt, at {t.diaN^ ^^(^m M 
cfsai *9 tivioe Hkb Ifiogth /of ^no ,,ai;^ jmd in yits §m§ I^e 
a«Bil7,iaw|dGhtheaimaBpTOi¥a. HfiM^itbe^rib^eailpM^^ 
wfTJfltii mldcwa faad» jand <if tw9 aacraabte Mf^, jfonr in ftU. 

Th% annber of 4dagi9|diio jBifpuv* coBdwiatiooa^ /W cbfiogc)^ 
aiUch fliia TeiegrapliifiicaiydDde of i^tMti|^ ure <9aly ^^ bi^t; 
Aejaa are amply safSi^iAmt, for avaniy T/SBrgps^ <i^ Tfif^tmsW 
4»mmmmcatiaik, ^fcathar ty thej Jp lw te liqA tftattod^ QriPffc^l^- 
onoetoa'TalegaapUGiMfiiDnatgriof ^Mds^iid^f^^ Tke^^ 

4iig&sai9«iei»taaeated inIiatelI«mada«4di^a)li»D^ Aewwg 
the appearance of theaame combinations, trntbtlay 4ftyfp4 ^gHf 

Ip 90911^ few of the noctamal signs, it will be observed, that 
one of the lights is vvuc\e^ |)teck. Jjia^ Qi^y happens, when 
one^f the moyeable laiitet^ i$ supposed to.be in its quiescent 
position, havj^^ig vertically down below the center light. In 
jthis^casie, as the l^qtismmay b^ exhibited on either side of the 
jpdst,itaifty «wartiBiesiie#eea, andaametiini|^<iftt» bythe4v9twt 
^mv9Gf^^ MfifSt I |I93QPP3^ Ip in^rpiw ^ co»pJe of scjrei^ijis^ 

^ A #reiit diffij^nhy i9 lihiierto Mdd to have ^tteoied tiie itigM signals in tbe 
EoT^ Kayy, in conftcqaence of the embarraMlDg olvcnmatancs of «tte priMie 
of ^e tights ^xfaibtted^MBgliaMe to ba ntiagaiBhadt iiiy eddy winds thiDwa off 
from the leadies oif the sails, io stormy weather. 

Ajdmitting tliatth^ d^Beiritjr ahboM prove toaapenlila, «pen which >|Hunl S 



riiall not presume to decide, a question nrises, «■ ^ the best an4 aimidest mode 
of aiarding against mistakes arising from this canse, which in Gmiral%|Mii, 
re^ng 16 mancentTes, might 'lead to vnpleasant^ If iiot to pemieiQiiai canse- 
qnences. An effectual remedy for th^s evfl (in §Mt I see 90 «ther)^ is to make « 
rnle, of never ejchllMtiAg any sign with fewef than font tights. This being onder- 
8|:ood, 4f the signal men, who receive a message, «b6iildatany tImeobseiTte'feiMr 
lights than four, they will know t^t an necideiH baa oecnrad, an tfon^equense 
of the win4, ^nd the^ will therefore take no notice of the apparent sign dupbiyed, 
untltl t^ie con^plete number of four lights again appears. 

Iliis .arranse^ent can be adopted, in vegavd to llieaootoraal ^«legraph de- 
scribjed in thu pap/ery by exbibiting the qltiesoent light alw^s in >£tont of tiie 
' post, when two ships oikly are telegraphing to eacih 4»ther, bat aliMle to «Be aide 
of it in telemptdng bptbto^the front hnd rear; also by^isnsfaig design caMed 
^ the stop,^in which two or three fights only appear, and exhibiting one pf the 
preparatives always in lien of it. ■ 
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8 UNIVERSAL TELfiOKAPH^ 

one on each side of the post, to hide the lafttems altogether, 
when in this position. Afterwatds that idea was abandoned, it 
having been found, in practice^ that it made no difference in 
regard to the clearness of the signs alluded to, whether the 
moveable lanterns ^ere seen or obscoied, when in flie position 
denoted by tiie black dreles. 

The indicator, both by day and night, being meiely a maik 
and nothing more, which, when once seen, requires no farther 
attention to be paid to it; and the central li|^t by night, a^d 
the post by day, being also merely guides to the eye ; the sagas 
of this Tel^;raph are, in reality, composed of Ae combinations 
of two moveable bodlas oidy by day> and of two moveable 
lights <mly by night, being the smallest number of parts, with 
which an elfficient Telegraph can possibly be formed: and in 
this diminution of llie number of combiaable parts, as well as 
in the unity of plan, consists the superior simplicity of this 
Telegraph, as compared with other efficient Tel^iraphsi fliat 
have been proposed.* 

Zrd. Tke MECHANICAL CONSTRUCTION </ tie UNIVERSAL 
TELEGRAPH.-^ Plate I. Tigt. S «iid 4> 

The arms and the indicator for the day signals are made of 
wood, framed and pannelled, for the sake of lighbiess.f The 

* Dr. Hooke's Telemph consisted of more than SO bodies, each forming a 
distinct Telegraphic sign or symbol. The orisinal French Telemph, and the 
French Semaphore, each consist of S moTeable bodies. Another Telegraph, 
proposed in France, consisted of 7. Mr. Edgworth's first plan, which he called 
<< the Tellomph," consisted of 4. Mr. Gamble's Telcjpraphs generally had. 5 
bodies, with the exception of one, which consisted of4 bodies only. The old 
Admiralty Shatter Telegraph consisted of 6. Ltent.-Colouel John Macdmiahl, in 
his Shutter Telegraph, published in 1808, proposes to use no less than \% bodies, 
besides a rod with a ball and vane, afterwards added, to act as an hMlicator. Sir 
Home Popham, in his Semaphores, nsed only 2 bodies, Ul^e me, bat not In so 
simple a form. 

Mr. Edgworth'i final plan is still simpler than mine, and, in Its principle is, 
mndoabtedlv, the simplest of all possible Telegraphs, shice he uses one moveable 
body only. But this can scarcely be considered an cfilclent Telegraph, for reasons 
that wIllheieaAer be stated. Two moveable bodies, or moveableligbts, may there- 
fore be proBonnoed to be the ralnhnom of Telegraphic power^ soitable to practi- 
cable pnrposes. 

Of nzed bodies, or of fixed lights, each having only one position, ^^1% majr be 
considered the mhiimnm, foar being Insofficient for the purposes of alphalietical 
commnnication, which I conceive onght never to be abandoned altogether. To 
the above-mentioned number, as applicable to night signals, two fixed lights, 
most be added to golde the eye* Hence a proper noctnmal Telegraph can 
not, possibly, be formed with fewer than sevai fixed lights, withoat sacrificing 
the very nsefol principle of the indicator. 

t In a very liot climate, phites of light copper may be nsed for the pannels. 
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THE MECHAMtCAL CONSTRUCTION. 9 

mdicafor plays in a mortise, cut in the npper part of the post, 
and is let down into its horizontal, and raised into its vertical, 
position, by means of a fflnall rope, and a smaU pnlley. llie 
armH mnst be fixed externally, one on each side of the post, 
and nmst be exactly connterpoised, by means of light frames of 
open iron work, wliich become inyisible by day, at a little dis- 
tance, and which, even when viewed closely, do not impair 
the clearness -of the Telegraphic signs. This precairtion is 
absolutely necessary, otherwise the arms will not remain in 
any given position, without being held by the band, or stopped 
by some mechanical contrivance, which would be a very great 
iikconvenience in the practice of signal inaldng. 

Motion may be communicated to the Teliegraphic artns, by 
tneans of an endless chain, passing round, and acting upon a 
couple of pulleys; one of which is fixed to the arm itself, and 
turns upon the Hsame pivot, whilst tiie other moves upon a 
pivot, fixed to file lower part of fhe post The chain consists 
alternately of single and double plates, of an oblong form, and 
rivetted together at the ends, on the principle of a watch chain. 
The two puileyg at top and bottom being finished with great 
care, perfectiy equal, and having projecting teeth, or studs, 
fixed in a groove in each, to engage the double or open parts of 
the chain, the Telegraphic arm above will always follow to a 
hair's breadth, the movements of an index, or lever, below, 
attached to the lower pulley, which has a dial plate opposite 
to it, marked on the post, for the guidance of the operative 
signal man,* . 

In the field, or on board ship, a leathern strap or a rope 
may be substituted in lieu of the chain, for the sake of econo- 
my ; but as these expedients are incapable of the ^ame accuracy 

* The chain is tint puaed loosely rouDd both pulleys, after whieh the pivot of 
the lower pnlley is acted npon by a covple of screws, to force it down a small 
▼ertical groove in the post, by which meant the chain is tightened»and rendered 
fit for nse. I had a Telegraph constracted in this manner at Chatham, in 1817, 
by Mr. Robert Howe, Cl^ of Works in the Royal Engineer Department, of 
which « model was sent to-tbe Secretary of the Admiralty, in 1818* 

The above method of moving Telegraphic arms by means of the lever and 
chain, is much more expeditions, and iSso umpler in point of workmanship, than 
the wincb and wheel work, and endless screw rods, originally -adopted for the 
same purpose, hi the Adauralty Semaphores.- In fact, in moving the arm from 
one position to another, the chain will work at least four times quicker than the 
winob. 
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tnirt to tbe indicev, but nMut f#gi|]b4^4i)0 pof^tjow^of 4t«<aqw 

chvflybyttH^w^ "Pw ^nuriwy»i4 Abe pniu^^^^ 

fwi^ atr^p, BHist b# mod^mtolir 9W?W^ Ithmp |pr jt)M^ pfff0 

idiRiii J0 to Ip^ u«^ .Tbf» teiitfll^ 

4)f A miOlQr 8i9«» jT^ immiiig.w pup iM^, m^ t^^nU^^\t, 
whm 4h0 T(»iqgi«pb iB to Ii9 iwd. T^Ms^yi^fiy ^ $^i^ to ^ 
wnnU toy(Br #tfapM to ttie mddte of H^e goA^ wd is %pwp 
teto Mtiw by » ^trioy, 

Wbw^ 9f]i# 19. 41M9 ttme Pm»9( 4t we U^w wiw4 .eapb 
pulley, haoling iil^mi^t ^ tto 9Wm tiw^, alW isrbipbjbf^ tw9 
mds, being previoM^y pveyai^ wjjtb tbimbif^^^ pr e^i^spVaes, 
fti;^ Jbvpugbt toivw^. mfrU^^oOm? wd mide IMi by .» iww^^ 
w suialkr ^c<vef f^fmng tbrQujib tbe ^yi^^t * . 

Wtontb9$(trapoirrQ]^af0^iaed^tba)^^ 
bdvjiig pne abort fever oply» seryup^ ^ ^ }P<)«|i;» |as^7 lu»ve fg^ 
.sppch levels^ pp 119 to .xeskQ^lb)^ ;i ^«Jl;po]^^ 
. Atthe^odof ed^ftim, twp Vgbt pieces of irw^^ .Q^^^jt^^jsoi 
mgle ojr45 d^gr^cp, fonniiTfl; jap opi^n t^^f^,, to 14)19 Terte;?^^ 
^wbi^ 4be mov^abl^ ItuU^m (ju) is. attoched^ by m^^ pf & pin- 
A:ayJi^*ru?al w^gW; (w) miwt bi^ fc^ed j*t tite .^^p^ jtW to tb^ 
^od gf jdiiQ irpn (^mtPipPi^^i to T^toH^ tb^ |irwj^r eq^Ubrium 
of tb^ anp3» wbicb i^ oC poi;rs^i» deir»^>ged by tbe ^dditiep of 
tbe tontom (s^e Agves 3 and 4)ft As j^e lpxM;?Qis {ipd weights, 
aqd^ jk) sbont, i^yery ^dltiap necessary fojr e^rf^bitiiif )be »qp- 
tumal signals, are fixed at dusk, and removed by da^ylight, it 
l)ecpmes];iece38ary^;M: pennaoent s^tip^^^Jjiial; ti^ ropf of the 
j^gn^l hpn^^f Pv W wbicb the Tele^^b stwd3^ sb«dl be fprnipd 

* TJt^is coqlrivance tf,|i9e^ for workias the present Admiralty Ship Semaphores. 
Its great simplicity recommends it for the settserVlce,|ilthOQfh in ^tlier vesp^ets 
not the most conveiiueBit ni^th^^. 

4 By this airansement 4>f ihe bronTVorlL wbivl^ supporlis jtl^ bi^t^nns, tbey 
nivnys iiang hImc «f jit m illie nagniar ptrnt^w^f iw4 \U» MrfiP po)uit9rp<^M^s ^^ 
made to much Aortef Ihan th»jw#od«n..Mrni#, ^hat ,tbe fprpn^r cfinnot pb;9cmRe 
tih9 ianterni as tfa«y r^olve. 7be •iMm.|»{iiiic/Q in whf<;)i >th« Jiwlerns Mi>& Fbi^^p 
io number 4 positiop^ shonld b9. aoont |<B inpfaw bioh, if Lurg« ones are tt9e«l. 
Bat as it may not always be ciHureniaat to ii9ere«me4>eMnglb c^ the arm so mvcfa, 
let the ironmr^MclL (>Ka>eat only I laoily beyond tH ^A of |£& ^Mw^m Ann> but jb^t 
the Utter have a biage, by wbioli ftbeni # l«ehf» ef jtfnfO^ donblq up, w Pfdei* ^o 
increase the depth of tbe opea pact far tbe aigtHliglwIff i^ee> fig, d^in wMf^i^e^e 
iiinges are rfipie«eDl»d» 
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witha mEnaM flat t^mca, aoce$ai46 by means af a Ipddev ov 



In tfietetevmedlate slaftio^s af a pomanant Talegntphie line 
on ghaie, two laatorM ava leqabad to da fte dntjrof theaeHtov 
ligM, one on each dde of flie Tblag8K|diic poal, becena^ane 
lantern caa, of ooaiae, ba ieen in ona dfanattoii aaly^owiiiv to 
the iatenrentlon of Ijhe past. These twa, aavfall as tte twa 
n)OTeab!e laatenis $n fixed agctermHy, at a sufficient distenee 
from flie plane of the anns, to piafanttftiemfromstoJkiiig^ as ia 
fig. 4, in a4doh c c aee Ihe cfmtial katems, l i. the momable 
lanterns, end w w the weights, added to comtetpoiselliein. 

The krileatov Ught (I) may eiflMif b# ifated te a separate post, 
as fepiaeealed in fig. B, ar it may be attoebed to* a rod (r); 
stvengthened by a bmee (b), aad gay ropes (g g), as in fig.^, 
wUoh ie an tdtetatlea of Ae IM^arsal IMegtaph, fitted «p i^ 
Bight signals, on a seide larger thaa thMaf flie fonnerexphipH^ 
tory figvies. The apparatos now a&aded to, having only one hm>> 
tem to sapport, may be made eoArem^y ligbt. Tlie end af the 
tad drops Into a small open mortise at 4hebead of tiie post» and 
has a seeiiciticnlar giooi^ an Its lower 8«fhM, iri^ 
by a hoviaontal bolt, driven tfatongh lhe4desof thepost. A smidl 
rope fixed to the end of the rod, bat omitted in fig. 8, for the 
sake of cleatness, is made ftuil to a eleat apan Ihe paet below, 
to prevent the rod from movh^f. The foot of the btaee is se- 
cured to the post by a plato tmd stad. 

'This apparatos, wfaieh ratirely depends upon flie Trie^raiphic 
post, and tarns wffh it, may be fixed, or disengaged, faiamdment, 
and is peenKarly adapted fov ships, and fbr Md service, in 
wUcb the length of (he Telegraphio arm does not exeeed from 
6to6feet. Bat Impermanent stations mi shorn, where largw 
Telegraphs would probably be used, the apparatus for sappoit- 
ing fljfi todiciatpr lamp, should be a penniwwant fis^tar^, to 3ave 
the trouble pf continually shipping and unsUi^Hng it. At saeh 
stations, if the signals ware caqniiad to ba mada in variouji 
lio0^ or 4ii:ecitM>n^ the pole U^ supporting the indicator lamp 
should be fixed to ttie post at bottom^ so as to stand out from it 
obliquely, like a ship's bowsprit, with lifts, or ropes, to support 
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12 UNIVERSAL TELEGRAPH. 

it, leading to flie top of the post, and atxmple of gays, to se^ 
cure it from lateral motion. Hence one oblique spar only wrald 
bemused, instead of the two pieces (namely, the lod and brace) 
before described. Bni as there may be many stations in a 
Telegraphic Bstablishment on shore, 'in which the sigoals 
require to be exhibited in one immrinble line only, at all such 
stations, the indicator lantern shonld be fixed to its own isepa- 
rate post, which may eidier be placed vertically (as in fig. 2), 
or obliquely, as may be considered most expedient.^ 

Lamps for buming oil have recently b^en brotight to such 
peifodion, that a light of suffici^it intensity, for any distance 
suitable for Telegraphic purposes, may easily be obtained. In 
regard to fonn, if night Telegraphs be adopted <m shore, square 
lamps,.like.thQse of mail coaches, but having the two glass sides 
(^poaite to each other, to as to show light in two directions 
only, would be the most proper* But for sea service^ the pattern 
called the '' globe lamp," which has of late been generally 
adopted in the Royal Navy, in lieu of their fcn^mer signal laa- 
terns, appears to b6 decidedly the best In this, the light is 
exhibited in every direction through a very s^ong globular glass^ 
to which are fitted a copper top and bottom, pierced with air 
holes.t 

. In respect to the dimensions proper for flie. parts of the Uni- 
versal Telegraph, we ascertained by experiment, that the arms 
for the day signals should be about 1 foot in length per mile> 
in order to be distingiuished by a common pprtable telescope of 
moderate poyirer* This length is computed firom the center of 
motion to the end of the arm, not including the small part beyond 
the center, called the head. By the above rule, a Telegraphic 
arm, of 6 feet in length, may suffice for stetions 6 miles apart ; 
but generally speaking, in Tel^raphs intended for permanent 

* The obliane position is, of coorse, only recommended, when the roof of the 
signal house is too small to admitof the indicator lamp post beingfixed vertically, 
which nay sometimes happen. 

1 1 am informed that Lord Cochrane orighially proposed the globe lamp, but the 
pattern to which I allnde, Is considered an improvement. I have not been able 
to ascertain the name of the patentee, or maker. The large lamps of this descrip- 
tion sold in Chatham, and the stage coach lamps nsed by the principal proprietors 
on the Dover Road, were both seen distinctly at the distance of 6 miles in clear 
weather. 
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THE MBCHANICAL CCMfBTRUCTION. 18 

stati^ms, whero Am saving of weight is les^ an object, itmay be 
considered best to add a litOe to flie dimensioii thus found. 

The width of the: ann need not exceed -^^ttis of its length, and 
shooldnotbelessthMi^flioritfioffliesunedfaiieDsion.'^ IW 
indicator for tlie day signals should be <tf Ihe same widtb> but 
oidy |ths of tibe aim in lei^;lfa. 

The height of the post should be soch, that men, or oOier 
moveable objeels, passing near it, shall not obscnre the indi- 
cator, or arms, when flie Telegiaph is erected on the deck of a 
ship, or in the field* . Bat when placed oli the roof of a per- 
manent fflgnal boose, the prqfecting pait af the post need not 
exceed the TelegraphiG aim, by more than {rds of the length 
ofthelatteiw 

It is desivUble in aH cases, tha* the Telegraphic post should 
be capable of taming, so as to exUfait the armsin -various diiee* 
tiom.t On boaid ship it must also be occasionally lowered. 
Httiee it becomes necessary to step it upon a simpfe open 
drcolar joint of iron, fixed to the ship's side near the deck, 
and to secure it byaa iron clomp, aba of a ciicalar £ofm, 
attached to the rail, neoily in tlie same maoMr as the 
ensign staff of aman of war is usually fitted. 

Hie Telegraphs, hitherto conatioieted upon this principle, are 
of two sizes. One having aims of 5} feet in lengfli,!): withflie 
lantern pivots placed 6i feet fiom the center of motion. Hie 
other having anns of 2i feet in length only, with the lantern 
pivots 8 feet 2 inches from the center of motion. The former 
are of a size suited to the laigest class of men of war. The 
latter are perfectly portable, as the whole apparatus, including 
the m'ght indicator^ lanterns, &c. doesnot Weigh more than 341bs. 

* Having fixed the length of the Telegraphic arm, there U in the signs exhibited 
there)i)y« as in the capital letters of the Roman alphabet^ a certain proportional 
width, not only pleasing to the eye, bat which cannot be diminished beyond a 
eeitain limit, withont eansing the characters to become indistinct On board 
ship, where the Telesnph may often be seen obUquely, a broad arm is more 
essential, than at the nzed Telegraph stations onshore, where this inconvenience 
seldom ocenra. 

t Because, evea at permanent stations, not required to make signals in mere 
than one alinemenl, the power of turning enablea the signal, men to adjust the 
arms, and the eha|ni»/or other «ontdvanoe for moidng ihem, when necessary, 



withont needlessly attracting the notice of the corresponding stations. 
t Which corresponds with the site of the present Admiralty Ship Semaphores. 
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tincay at the dislaiioe of lltfe^ iiiite0« 

Siqipoilog Ontt V^legMpUo ligidB aImniUI Wi^QnifeA <»ti a 
fltddeft MMignby^ iar MMtosMitalioil, wlMe AeM ivgr Hot be 
lldie and imem Mmukiag mOi inisiiad. Tetegrapfas/ ia the 
maimer that has been described^ I hatia aacortaited Iqr dspm- 
matit, that die iMiat ^xpaditiMa aad aaUflfinatoiy amUisetaeiit 
^irili aliraya be to oapif ^ tegalar aoBatmctioB^ aa doaeiy as 
citmmaiaiiMfl witt jmmaL A pMI, witk Mo ^anka fov tte 
anaa^ aadb woAed mawly by a oalipb of airings withotit 
ladleys^ ^AiHcoMltilatBadayTaiaevq^ 
tenui toL fvin Goofttit tiia aimo aimpla aq^paMtte iato a 
noctamal Telegraph. In both cases, the anns nmsl be Mim- 
tarpOisad by a^oodi^ Or tton^ and alao by iteightii^ boliii arilder 
iHoiliertlianifilsbofortdMbHbedi To adapb bidla» or flagi^, 
jEor day sigUalai wf an iartna^aaMatieetangalir fiatfna^ witiiJO|Me 
mui paUcya^ for aappMing tha laotorais, for nigiit signlda^ wbidi 
ate fhe lady otbair axpediinia^ tialt tag^sllbeiilaelfMi aa a tom- 
ponary teangemeut^ yg^ aa tifali bo fiNUidldaflh lesa aatiafiiba- 
tdry^ than Iha radaat atMnpt at tfio oounfaapaiaed Telegte^tiG 
arm. 

It iawoBluio#% ftat T Wag i apbfe^ Aoold generally b^ pafated 
bUudt^andaaiforposliideMtaMioaa^ tbey rflould alwayii be 
etacted, if pQsaibloy upon beigMft faa^riag iio baok groapid<* 

ith. Of a TELEdRAPUIC DICTIONARY^ suited to tU UNIVERSAL 

' i*t:tkouApn. 

Several Tetegraphic l^ictioi^aries have been composed by 
iSlitferent siuihors, but of all thai I have seeti, the on6 now used 
in the Royal Iffaty, which was Compiled by the late Itear- 
Adaoiral Sir Home Pophaa^f appears^ apofi tiie whole, to be 
the most judicious. The number of words and jtontenoes ooo- 
taihdd hi it ddfeis ikot ^eeed ld,00O; «bd jref t hMt ^ddom 

* Sometimes that inconvenience is unavoidable. Then their coloarahonhl fbm 
•MOtitutwillitltoiofaebMii^pMncl. In certata Mioirtiow the lirtttr may 
ymji at diffeient dariads of IM ilajPk In that oaM^ it hit baen ftaad malial to 
jpaiat Aeanaa whUaaoA blaa^ltfiaii^cheaiBati»<atbo co a#y i nghttf tfaawiiNh. 
and half tha teagtb Off Ihe ante 

t Arid ravifted fty a OaaanAttaa of espfarteoeed Navtf Oaboatt* 
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<^bjiet^^ » d^fMfehd^ of Mf m^UMl W^^ AiMMhei^ ttHfiidlt 
Kftii^ ddkb^<;d a Dt^^Mkaiy of Jl sMftdi" lufttti^^ etMSMsAg 
ttpW&ttis dtmfiM imcA» Ida pUMkfs: mi at Aktf M^ <5<»ta- 

^ff s^t«li06». It IM:^ W 6Meff ed^ Ih reg^MT to Old Mbj^t, 
liiat the extension of a Telegraphic Dictionary beyond A 0»* 
tBSit Uttn tt ittt 6V1I, Ibecatise iti i^f»]^iMS)»i h) Hid «ilMb«f tod 
I^gtt clTfli^MMIfeVM^^tJdMai^ ttlietlMflMflO^tilMlitlie 

ihdi« tfifl<^ll (d ihtd dfijf of tHeini, i^koikt tt VilBt ttiW of tlMi^ 
ffe^e fli(6 Ad^nteg^i!i tteM dnt hf ffi^ ift^Oiof €f alr^ veiy 
tHIbitfnbM T^fft^tlMd DidkHte^y^ MlisI fOMtfB be teagvei^ 

(lM6lf cMHi&Ma M it^ ^duM be ftiifd^^ by f!fiMi(lc% wM^ ii 
iMp»itelbl«!. 

tMffly MHit^ tic^ 8t {yf Aciteief, #bkftf h6 hM'tmi^ t^lto gMiieft 
]i6s»^ M:t(M!, but of wbteby th^ oOMft^ Mi6Mn«idItti0d tobAts 
d'^M tbeUiMlft^ tti<M«ipttrtrig<yi 6^ fMM «t flUi i weaa the 

rtfitf tber^y iiepir^ehtibg'byoiietOftiiiik^ d^fMi, ttlttb^fonbn^f 

that happen nearly to HAHtMe ib iMMfld, <Ar 4i« MMielsted ib 
sigtftfcrtidtt'. Tfeft* th^ teolfdiS, *• l«»W,** •*^i^Wi»/' "l««Wd," 
*'^ttg(»iWiiig,*' ** bg*e««)W "agtteettbiy/' ••iljjiB«to^ttt/' ''ignM^ 
^'bit^ta^r^^OttM AH Mr detkMd by bbe ted flv^iiaiM ai^Mtl^ 
bd(( (JObipi^B^ded uMet on^ Al^cMt, M Sif Hotti« P^^^einfs 
T^fk^grajibid Ili^iftiMtty. 

It is remarkable, how very feW I^M^i(iei^> (bid s^0e|»iflr 
ib^tbod of t^lai^fliiig fbt ^dtlis t^f <yttlr IdMgtibg^ will bd ibuM to 
6ec£Udoh, ill pikMc^, iUi ttky be a^m^lk^A Iff t«l:iiii^ any 
sentences, at random, out of a book, and iipf^yitig Sig Home 
P(fpfiMk'^ T€lh^ietctMt pht^^oJoiry t^ tb^tii. And ym U caimot 
b^ AAliddl,' bttf' ihitt iS^^Sottd til^tld^l^ IMAty tiM86 lit fliMM finm 

Aid ^l^t^lltt; 

Fe^ exil^|3«/ th6 fdltoWiflg ]^l^8Ldes> '"Hiey aif« tobMagTi^ 
" They are robbed," and " They are robbers,*' altbough different 
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in aense^ would atLbOr esi:9^;e^8Qd by.fhe snine signal in Sir 
Home Popham's Dictionary. Tbe phrase, ** A robber has 
'^ been executed," and ^' A cobbery has b^enessecuted/' would 
also be expressed by die saine signal, and the phrases ''They 
'' are going/' and '' They are gone/' would lU^wise be con- 
founded. 

It is further to b^ rempd^ed, that Sir Home Poj^iam's Tele- 
graphic Dictionary, b^g necessarily confined fo the use of the 
Royal Navy, is not aTsifa^ble for general service : and evep if 
this restriction did not exist, it is ervident, that if Telegraphs 
were inttodoced into Sxitish Ip^ia, or into any other of oiur 
foreign possesmons, ^ number of military plumes and sen- 
tences^ fij)A a g^^eat number of local words and phrases would 
require to be introduced, which are not to be found in. Sir 
Home Popham's Book: and at. tbe sametim^^ it mig^tb^ 
desirable to obviate (h§ d^;ree of ambiguity, before mentioned 
in that work. This would require every verb to be expMsused 
in two forms instead ^f one, and some of the nouns, adjectives, 
aild adverbs, uow classed under the same hoad vdfli a t^, or 
wifli.each other, to be eiq^ressed separately* For example, ttie 
word 2Zoi, and. otfaens connected with it, whidi are at present 
all denoted by the same signal, might be divided. into three 
distinct signals^ in the foUowmg manner. 
, 1st Ao6, robs, robbing, robbery, robkaia, mA to foUow 
the same rule in regard to other verbs, including the present 
tense, the infinitive, and active participle, under the same lmad> 
and also any noun of the same sound, or even of kindred 
meaning, provided, in the latter case, that it be an action, 
passion, or any thing inanimate* . 

2d. Robbed, including always the past tense of the verb, 
and the passive participle, under one head, whether they be tiie 
same in sound or not 

3d. Robber, robbers, and to follow the same rule in regard to 
personal nouns, keeping them always distinct from the verbs. 

It appears also advisable, that the adjective and adverb, 
iVhen different in sound, alfliough of kindred meaning, should 
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likewise be separated from the verb. Hence it would be proper 
to separate tbe various words classed under the head a^ee, in 
Sir Home Popham's Telegraphic Dictionary, as follows. 

1st. Agree, agrees, agreeing, agreement, agreements. 

2d. Agreed. 

3d. Agreeable, agreeably. 

If a select Dicti<Hiary on Sir Home Popham's principle were 
thus dilated, it would, in all probability, increase the contents 
of the work from 1S,000, to about 25^000 words and sentences, 
and if the military and local phrases before alluded to were 
likewise added, it probably might swell the amount to near 
90,000. Upon the whole, I conclude, that a judicious Tele- 
graphic Dictionary, composed on the most comprehensive plan, 
so as to embrace every contingency of the public service, both 
at home and abroad, ought not to contain so many as 40,000 
articles. This inference may be considered the result of ex- 
perience, inasmuch as it has been drawn from a careftil com- 
parison of tiie most elaborate works of that nature, that I have 
been able to procure. 

Supposing a Dictionary of this description to be composed, 
I would adapt it to the key of the Universal Telegraph, in the 
following manner. 

The Dictionary should be divided into five parts or classes, 
each containing one fifth part of the total number of articles 
inserted. Thus, forexample, if 90,000 articles, and 1000 blanks 
for unforeseen purposes appeared necessary, let each division 
of the book contain 6000 articles, and 200 blanks. 

Of the 28 signs, which the Universal Telegraph is capable of 
exhibiting, I would reject one, namely, position 4 of the day 
signals, in which one arm points vertically upwards, in the 
direction of the post prolonged ; because it has been urged, that 
unless when viewed by a very experienced eye, it is liable to be 
confounded with the post, so as to be mistaken for the position 
called ** the stop", in which neither of the arms is shown.* 

* Thit.abpn is iiMd to mark tlie end of a word, when several snccessWe signals 
a^ all made alphabetically. In the stop, the indicator appears nearly equal in 
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18 UNIVERSAL TELEGRAPH. 

Of the remaining 97 eigns, one ahoald be luiad as an A^[dka- 
betical Preparative, om as a Nwmeral Preparative, and five 
as DicHanary Preparatives, each of the latter lefiarring to its 
own distinct part) or class of the Dictionary. 

Thus there would be 7 preparatiyes, and 20 signs for general 
porposes. Each preparative would of course denote^ not <Mily 
the beginning of that word or teotence, which is immediately to 
follow it, but also the end of the preceding one. 

In representing the letters of the alphabet by 20 signs^ the 
letters I and J, the letters K and Q, the letters S and Z, and 
the letters U and V, would be coupled together : but the letter 
F would require to be denoted by the two successive letters^ P H, 
and the letter X, by the two successive letters, C S or K S. 

The number of signals, which may be made by three succes- 
sive changes on the Telegnqih, using the 20 diiqiosaUe signs 
only, is equal to 8000, being the third power of 20; but as the 
bc^nmg qS each signal must be denoted by a preparative, 
without which the signal is imperfect,, if the above 8000 articles 
be combined with the five Dictionary preparatives before men- 
tioned, it will be evident, that by never using more than four 
changes on the Telegraph, for any article of the Dictionary, no 
less than 40,000 words and sentences may thereby be exhibited : 
but, as I remarked before, this number is gieater, than appears 
to be absolutely necessary, in a judicious and Well composed 
Telegraphic Dictionary.^ 

btk. GENBRAL OBSERVATIONS. 

I was for some years persuaded, that my Telegraph of 1804, 
was the first that fully developed the principle of the arm, or 
moveable index attached to a post, and displaying eight dis- 
tinct positions, of which at least six or seven are significant. 

length to this upper part of the post. In No. 4 position, it is not quite half so long as 
the same part of the post appears to be, when prolonged by the addition of the 
arm. Hence the experienced or careful observer will scarcely mistake between 
these twQf No. 4 of the night signala is one of the most conspicuous signs* 

* lieut. Jacob of the Hon.- East Indhi Company's Bombay Artillery, is now 
employed in compiling a Dictionary, to suit the UniTersal Telegraph, which he 
proposes to adapt more especially to the service of British India. 
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I have sjoce diflcovevad, that the swie principle, which seems 
naw to be confiideited Ihe distiiiction of that species of 
Tetegmpb, recently styled the Seioapbore, had been pre vioiisly 
adopted, although not to my knowledge, both in th» country, 
and in Fiance*. Mr. EdgWMrth fimt made use of the e^fat 
Semaphoijc positions,t in a Telegifaph, constructed by him in 
Ireland^ in 1794, and the Revevwd J. GamUe, in his radiated 
Telegraph, invented in 1705, first used the Telegraphic arm and 
post, but not the Semaphoric principle of motion. 

The French Semaphore, inv^ited accordmg to M. Dupin, in 
1808, combmes die Telqj^raphic ann and post, with the Sema- 
phoric j^ciple of motion, previously adopted by Mr. £!dg- 
worth. It appeals, however, to have been preceded in France, 
in <he year 1796, by a very conqplex Telegraph, upon a 
similar principle, having no less than seven Semaphoric arms, 
disposed upon an immense woodenframe, which was in asbort 
time afterwards abandoaed^ as I am persuaded, that all 

* Signato of some kind appear to have been used in the earliest ases; but tbe 
first description of a Telegraph, properly so styled, is given in Polybins. It 
is ft'iiaotariiAl Telegrapb^cMMBanieatuiguitc^llgenoe a)|>habet&eally, by tb^ com- 
binations of 10 torches. A passage of Vegetias implies, that tbe Romans made 
day«ignB]a,bgr«ieamof b«BiM,exklbttiiig, in «H probability, the identical posi- 
tions of the present Telegraphic arm. 

T%e inyenfJoB of the modern Telegraph may justly be ascribed to the celebrated 
Dr.Hooke, for the obicare hints of the Minrqiiis of WorcMer, in his Century of 
Inventions, although of prior date, scarcely seem to merit attentioh, since he has 
net put Ins Mess in a tangible tbape. Dr. iieok«^s paper 4m the «n^et of the 
Telepraph, s«isree4<tollM ^eytal SoeietjF^f Landeo, in 10S4. HU plan may be 



called the Sy aibolic TcAegmph, since he nraposes to use a distinet symbol for each 
of bis Telegraphic siens, 4lw whele m niliieli mere 4o i>e eontained in a large 
chaniber or nesenroir,fi<om ifbence they were tsu^soessively to be drawn forCh into 



^ew, as required, and efterwardeobsenned again, by means of a eenple ef ropes 
nnd polieys, neting ImeraMy. Most of Dr. Hoake*s practical rales for telegraph- 
ing have been proved by after experience, to be the best that conld have been 
suggested. 

M. Chappe,ln Prance, has Aetncrit of proposing the first Telegraph, Chat was 
carried into effect as a permanent eslaMaihwent. This maohine was erected in 
ITVf , end is sometimes eeHedthe T Telegraph, f ram its appearance when at rest. 

t The positions of aTelegniphic arm, or index, are necessarily limited to that 
number; for jihe rudest eye can distinguish between hoitaontai and vertical) and 
one intermeddle degree of obliquity between these two, wiuch will give iu all 
eight po4tie«n : ^t tbe observations of tbe signal nan on the look out, would be 
attended with great delay, and the UMist ezp^ienced eye would be liable to fre- 
quent errors, if nsore than^oneelbltauenngieweie introduced between horizontal 
and vertical, especially as refraction would then come into play; and in that 
eiue also, noeimple method 4M>uld ever be permitted of moving uie Telegn^>h, the 
maehtnery. of which would Inmrinbly cequire die pffeoisien efdenkwerk. 

On these grounds, I oeniider Mr. tGanne/s plan of exhibidngSd Telegraphic 
signs, or way other plan pretending^ eadiibit moce tfmn 8 pesitiens, by one index, 
as perfectly inadmissible. 

C 2 
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Telegraphs^ which aim at prodigious powers^ mnst necessarily 
be> when fried by the test of experience. In fact, Mr. Edgworth^ 
who at first proposed a Telegraph of four bodies, to be worked 
by four men, afterwards found, on trial, that the successive 
changes of one of these bodies, worked by one man only, could 
make the same signals, very nearly as quick as the former,* 
which he thierefore abandoned, in the same maimer, as I have 
since been induced to relinquish the idea of my Polygrammatic 
Telegraph. 

The principle of motion introduced by Mr. Edgworth, when 
applied to the Telegraphic arm, is undoubtedly the best method 
of making distant signals by land ; and, in fact, the superiority 
of what is called the Semaphore over the Shutter Telegraph, 
formerly in use in this country, isnowgeneially acknowledged. 
As the latter, however, has still some few advocates, I shall 
briefly point out the disadvantages attending that construction, 
by comparing together the simplest forms of these two instru- 
ments. 

On consideration, it will be found that five shutters, as pro- 
posed by Mr. Gamble, in 1795,t are the smallest number, with 
which an effective Shutter Telegraph can be composed ; and 
that the two-armed Telegraph, proposed by me, is the simplest 

* Mr. Edgworth's bodies are isosceles triangles, each moving round its own 
center of gravity, upon a pivot near the top of an upright pillar or post. The base 
of the triangle being only half its height, the very acute angle at the vertex serves 
as the index of the several Telegraphic signs or positions. Three parts of Mr. 
Edgworth*8 Telegraph of 1794, are equivalent to the French Senuiphore of 180S, 
and two parts are equivalent to Sir Home Popham's Ship Semaphore of 1816. 
Mr. Edgworth*s final phm, consisting of one part only, and having no more than 
seven significant signs, can scarcely be considered an efficient Telegraph, since 
it is entirely incompetent to the alphabetical mode of communication ; and it 
cannot even exhibit 40,000 signals, taken from a Dictionary, without going as far 
as seven changes, for a great proportion of them. 

t This Gentleman, then Chaplain to Ilis Royal Highness the Commander in 
Chief, appears to have been the first inventor of the Shutter Telegraph, 
although the Admiralty, by whose authority he tried his first experiments, did 
not eventually adopt his plan. In Mr. Gamble's Shutter Telegraph, the boards 
being all placed vertically over each other, there can be no ambiguity, and con- 
sequently no necessity for an indicator : but this advantage mnst have been acci- 
dental, since he lost sight of that principle, in the radiated Telegraph afterwards 
invented by him, which was established in Mi^lM-cain 1800, by order of General 
Fox, and in Sicily in 1806, by order of Sir John Stuart. A Shutter Telegraph of 
10 boards, disposed in three vertical tiers, appears to have been published in 
Sweden by Mr. Edelcrantx, in 1796, which is on a scale of magnitude, only ex- 
ceeded by the plan of Iieut.-Colonel Macdonald. Mr. Edelcrantz also proposed 
to exhibit 10 lamps by night, one in each compartment of his Telegraph. 
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form of the other. Now in regard to the construction^ I cal- 
culate Hiat the materials necessary for making five shatters^ 
and tbe frame work for supporting them, wiU be sufficient for 
three Day Tdegn^hs upon my principle ; and that tlie former, 
when all its shutters are displayed, will expose at least five times 
as great a surface, to the action of the wind and weather.* 

Independently of this disadvantage, it will be evident, that 
no one shutter out of the five (or out of whatever number may 
be used) can possibly be distinguished from any other shutter, 
unless the whole of the bulky frame work, necessary for sup- 
porting them, can at the same time be distinctly seen. But this 
frame work is in itself so very complex an object, that it causes 
the signs of that species of Telegraph, when seen through the 
telescope at a certain distance, to appear almost a mass of con- 
fusion. And, in fact, they may justly be styled so, when com- 
pared with tbe simple forms of the Semaphore. The reader 
may easily convince himself of this remark, by sketching upon 
paper a few of the signs, or combinations of both, on as small 
a scale as possible, which is one of the best methods of judg- 
ing of the comparative clearness of any two Telegraphs. 

Before I proceed further, it is proper to acknowledge, that 
the exhibition of Telegraphic signals, both by day and night, 
upon one and the same instrument, is by no means a new idea. 
In fact, I have somewhere read, that M. Chappe, the inventor 
of the first French Telegraph of 1793, proposed to make noc- 
turnal signals also, merely by the addition of a certain number 
of Argand's lamps; but on considering the peculiar form of 
that instrument, I do not think that it can possibly exhibit an 
adequate number of night signals, in any manner sufficiently 
simple, and at the same time free from ambiguity. The efforts 
hitherto made in this country to effect the same object, in a 
simple manner, have, I believe, generally proved unsatisfactory, 
since it has usually been considered indispensable, to distin- 
guish one or more of the lights from the others by colour, which, 

* Assumiogy that in order to be equally distinct, the side of the square shutter 
should be frds of the length of the Telegraphic arm : also that the width of the 
principal parts of the frame of the former, must be equal to that of the Tele- 
graphic post. 
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on trial, has always been feilnd impoisftAe, unlmd at sach very 
short distanoes, as are 9hm\xk\iAj wsAt for Teiegraphie par- 
poses. If the plun suggested ni this paper simild be admitted 
to have sarmouixted the diffioalty^ hitherto attending this pro- 
blem> it can only be ascribed to the useftil principle of Ae 
indicator haying been pretionsly adopted** 

As, I believe, it will scarcely be disputed, that the two^aimed 
Telegraph proposed by me, is the simplest and most economi- 
cal form, consistent with efficfeney, in wMch the kind of Tele- 
graph, called flie Semaphore, can possibly be exhibited ; and 
as the only objection that can be urged against it, eren in theory, 
is its wmit of power, I shall briefly consider, what would be 
the result of attempting to modify the construction, with the 
view of obtaining a greater number of Telegraphic signs than 
87 orSS, to which it is limited. 

* Take away tlra Indteatcnr, and the signs free frem «Hbisnity» which the 
Universal Telegraph can exhibit, will be diminished to 15 by day, and 12 by 
ilight 

Varions noctnrnal Telegraphs have been proposed in this conntry. In the 
Encyclopaedia Britannicay there is a description of one, consisting of four move- 
able lights, each having a vertical motion only. The chief ejection to this 
simple plan is, that the number of signs free from ambiguity, is insufficient for 
Telegraphic porposes. Mr. Garnet, whose day Telegraph was before allnded to, 
proposed to make the same 24 positions by night, bv attaching two lamps of 
different colours, to the extremities of his index. Both of his projects will, no denbt, 
appear chimerical to the practical signal officer, although they have been noticed 
with applause, in some works of reputation. Mr. Boaz took out a patent in 
1809, for a nocturnal Telegraph, consisting of the enormous number of 26 fixed 
ligfatB, disposed in the form of a square. Mr. Mac Arthur published the plan of 
a nocturnal Telegraph, to consist of six Kghts, in the Naval Chronicle, in 1797 ; 
and in 1807, 1 published, in Titloeh's Philosophical Magazine, one consisting of 
the same number of fixed lights. I have no recollection of Mr. Mac Arthur's plan 
at present. In regard to my own, I can only say, that having reconsidered it, at 
this distance of time, I do not attach the smullest value to it. On showing the 
plan of my Universal Telegraph, last vear, to Vice»Admiral Sir Benjamin Hallo* 
well, he informed me, that a project, similar to it in principle, had been suggested 
some years before by Lieutenant Alphonso Henry, of the Royil Navy, wiio 
attempted to convert Sir Home Popham*s Ship Semaphore, into a nocturnal 
Telegraph, by the addition of lanterns, using six in all, namely, two fixed lanterns 
to each of the two posts, and one moveable lantern to each arm. It was a remark, 
previously made by Sir Benjamin, in the course of conversation, as to the utility 
of an improved system of night signals, that induced me to turn my mind once 
more to this sulyect, which, in all probability, I should otherwise never have 
thought of. Sir B. Hallowell tried experiments himself, with that view, in 1801, 
in which he used for his night signals^ transparent or illuminated numeral figures, 
not the combinations of lanterns. Lieut.-Colonel Macdonald in 1817, published 
several systems, for exhibiting nocturnal signals, on m scale of extraordinary 
magnitude. One of his night Telegraphs, for example, is formed by means of 
13 lamps, attached to an apparatus, consisting of a mast 80 feet high, having 3 
yards, each 46 feet in length, slung across it, and supported in the usual manner. 
In soiar of his plans, but not in this, he uses a contrivance equivalent to what 
I have called the indicator. 
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It will be efvident; ttiat ia making Telegmiihip ingoals alpba- 
faetically, little or no advanlnge can be obtained from nmog 
more than 27 aigns^ It theiefbie only lemains to consider, 
wbat diffidrence wiU arise fromnakig more tbw the above num- 
ber of signs, in reference to a Telegraphic Dictionary. 

When the simple two-aimed Telegraph is applied to such a 
work: 
The number of words and sentences that can be exhibited 
By 2 changes on the Telegraph will be 20 x 5 ::: 100 

By 8 changes 90 x 19 x 5 := 1,900 

By 4 changes 20x19x20x57: 38,000 

Total 40,000 

Now we shall suppose a two-armed Telegraph tQ be formed, 
capable of exhibiting 48 distinct signs. Let us compare its 
powers with flie former. 

Of the above signs, let Us suppose one to be used as an 
Alphabetical Preparative, one as a Numeral Preparative, and 
sixteen as Dictionary Preparativeff leaving 30 sig^s dispos- 
able for geneval purposes. 

Applying this arrangement to a Dictionary of words and sen- 
tences, the number of articles capable of being exhibited 
By 2 changes on the Telegraph will be 30 x 16 = 480 

By 3 changes - 30 x 29 x 16 z: 13,920 

By4changes-. 30 x 29 x 30 x 16 = 417,600 

Total 432,000 

On compario^ the above results together, it will therefore 
appear, that tbe Telegraph of 48 signs can exhibit no less than 
432,000 signals by four changes, whereas the Telegraph of 27 
signs can only exhibit 40,000 signals by the same number of 
chai^;es. This, in theory, appears a vast superiority, but, in 
practice, it is attended wiA very little advantage ; for we before 
saw, that 40,000 signals are sufficient for the most comprehen- 
sive plan, upon which a Telegraphic Dictionary ought to be 
composed. The 392,000 extra signs of the more powerful 
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Telegraph are tbarefore absolutely nsdess. The only real ad- 
vantage is, that it can make, by two changes, 980 signals, which 
the simpler Telegraph cannot make with fewer Ihan three 
changes ; and that it can make by three changes 12,020 signals, 
which the simpler Telegraph caimotmake with fewer than ybur 
changes. The real superiority, Aerefore, of the more pow^ul 
Telegraph, when thus analyzed, is trifling in itself, being gene- 
rally in the ratio of 4 to 3 ; and ext^iding only to about one 
third part of the total number of signals, that would probably 
be required in practice. Hence it can scarcely be deemed a 
consideration of sufficient moment, to enter into competition 
with the superior economy, and clearness, of the simpler instru- 
ment. 

For the above reason, I gave up an idea, which suggested 
itself, of doubling or trebling the powers of my two-armed Tele- 
graph, by using the day indicator as an effective arm, giving to 
it, either the two positions, 2 and 8, or the three positions, 1, 2, 
and 3, of the regular arms. By either of these airangements, it 
would still act as an indicator, by appearing upon one side 
of the post only, but by the former, it would increase the Tele- 
graphic signs from 28 to 56, whilst, by the latter, it would 
increase them to 84. Upon due trial, I found that both the 
observer at the telescope, and the operative signal man, were 
so much embarrassed, by having an additional object to attend 
to, that they were absolutely obliged, for the sake of accuracy, 
to sacrifice more in time than they gainedin power. The attempt 
at 84 signs vras, however, the most objectionable of the two, 
for in this case the operative signal man could not move both 
arms and the indicator simultaneously ; but was obliged to work 
the Telegraph by two successive motions, which is a great dis- 
advantage. 

There, are, however, other methods of increasing the power 
of the two-armed Telegraph, without using the indicator, in 
such a manner as virtually to become a third arm. 

One of these methods consists in using two arms upon the 
same pivot, distinguished from each other, by some visible 
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dUfference of fonn, like llie boor and miimte hands of a clock.* 
This would at once double the signs of the two-^urmed Tele- 
graphy so iliat Hum number would be increased from 27 or 38, 
to 55 or 56. 

There are, however, two very serious objections to this 
arrangement In the first place, whellier the addition made to 
one of the arms be in the f<mn of a cross, or of a heart, its 
length, or breadth, measured transversely, that is, in a direction 
perpendicular to the arm, must be at least three times flie 
l)readth of the. latter, and it must necessarily be placed at a 
distance from the center of motion. Hence it will expose a 
great sur&ce, with a considerable leverage, to the action of the 
wind. Secondly, unless the observer at the telescope be ex- 
ceedingly expert, he will be liable to make constant mistakes, 
betweai the two arms : and even after he has attained acertain 
dexterity, he will always be obliged to inspect each sign for a 
longer space of time, than if they were both exactly alike. The 
operative signal man will also be obliged to work with less 
confidence and rapidity. These objections appear to be con- 
clusive against adopting this construction. 

Another method of increasing the power of the two-axmed 
Telegraph, is to place the arms Jtpoa different pivots, as has 
been done by Sir Home Popham, in his Semaphores, which 
were before described. By this means 48 Telegraphic signs 
are obtained, instead of 27 or 28. But I have already shown, 
that this superiority of power, even if the utmost advantage be 
taken of it, is very trifling when applied to practice, although 
it may appear of much importance, on the first hasty view of 
the subject. Moreover, by the present Admiralty practice of 
Telegraphing, it is absolutely useless, as I before stated : for 
in that Department, signals are either made alphabetically, and 
for that method 27 sighs are, of course, amply sufficient; or 
by the TelegrapbiQ Vocabulary, before mentioned, which was 
compiled by Sir Home Popham, for the use of the Royal Navy. 

* This is an old idea, for it appears to have been suggested to Mr. Edgworth 
in 1796, as an improvement upon his Telegraph. It was, however, rejected by 
that Gentleman, and I do not know, that it has ever since been proposed, or 
carried into effect. 



Digitized 



by Google 



28 UNIVERSAL TELEGRAPH. 

Now the symbols used in that Vocabulary, lodewte the Tari- 
oos articles contained in it, are composed of ttie combiaatioiis 
of 28 Tel^prapbic signs aolj, so that they fall completely witfain 
the power of the Telegraph, described in this paper. In tad, 
if Sir Home Popham had undeitaken to compose a Vocabulary 
for the purpose, he conld not possibly have adopted a system 
better suited to my Telegraph, than the present code of Nayal 
signals** 

To use an apposite comparison: if all the sounds of the 
Italian language can be expressed by the 25 letters of the 
Roman alphabet, where would be the advantage of intioduciiig 
into Italy, anolli^ alphabet of greater power. In like manner, 
if the 27 agns of the simple two-anaed Telegi^aph be sufikient 
for Sir 'Home Popham's own Code of Signals^ where is the use 
of applying to flmt Code, thelai^er, more expensive, and nuMre 
complex instruments contrived by him, having one-and-twenty 
superfluous signs, over and above the number absolutely 
necessary. 

For the service of ships, whether in harbour or at sea, there 
cannot be a doubt of the superiority of my plan over Sir Home 
Popham's Ship Semaphore, which is liable to constant difficul- 
ties and error; for it is not always easy to distinguish one of 
his two posts from the other, even at the commencement of a 
message; and when two ships, communicating with each other, 
are acted upon by the wind or tide, which is usually the case, 
their comparative changes of position will ofien, during the 

* In adapting tiie key of the Univenal Telegraph to Sir Home Prnpham '« 
Telegraphic Vocabalar^, three signs only are used for the AlphabeHcal, Numeraiy 
and Dtetunmrif Preparatives, sne sign is oaed to denote Skip's Name; theotbera are 
left disposable for general purposes. 

If it were required to adapt the key of the UniYersal Telegraphy to a Tele- 
graphic Dictionary having nnuieral symbola, such as were formerly used in the 
Royal Navy, and which are still used in the Hon. East India Company's ships, 
and have recently been adopted by British Merchant vessels, I would appi^ 
priate three signs for the Alphabetical, Numeral, and Dictionary Preparatives, ten 
signs as Numerals, from 1 to 10 or inclusive, of which the last in order should 
signify, when initial or sincleythe number 10, but when intermediate or final, the 
cypher 0. One sign should be used as a substUuie, to denote the repetition of the 
preceding sign. The remaining 13 disposable signs, as applied to the Dictionary, 
should denote the numerals corresponding with the actual positions of the Tele- 
graphic arms. Thus, for example, the two successive signs 35, and 16, if included 
amongst the disposable signs, would signify the signal 3616, which otherwise 
could not be expressed by less than 4 successive signs, taken from amongst the 
ten regular numerals. 
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Hriddle of ttt^message, bring flie posts obsenred into the same 
aHtiement, or even CMise ttem to cross eadi odier. Hence it be- 
comes impossible to discriminate propeAy betsreen ttMsm^ for 
any length of time. Moreover, in ships under sail, my single 
post, which is entirely iiee from the above source of errcH', 
may often be seen, when a second post could not. Indepen- 
dently of thispowerftil objection, which must necessarily cause 
the present Ship Semaphore to be laid aside, sooner or later, 
it is undoubtedly a disadvantage to use two kinds of Telegraphs, 
instead of one, in the same branch of the public service ; fer 
the signs of the present Admiralty Land and Ship Semaphores, 
although expressed by the same numbers, have a very dMferent 
appearance to the eye ; which is, at first extremely perplexing 
to the signal men at the principal Sea pints, whwe these two 
kinds of inslrummits must necessarily conmmnicate with each 
other. It is also to be observed^ that these two Semaphores 
are of such a nature, as to render it impossible to engraft any 
simple system of nocturnal agnals upon them. But it would 
be superfluous to enlarge further upon this subject, as I have 
said enough to illustrate the comparative advantages of the 
Telegraph described in this paper, wMch isequally efficient in all 
situations, and at all times, by sea as well as by land, by night 
and by day. 

1 before stated, generally speaking, thataTelegraph may lose 
in time, what it gains in power. To apply this remark to the 
French Semaphore, that instrument, which has three arms, on 
different pivots, attached to the same lofty post, is capable of 
exhibiting, by three changes only, all the articles of the most 
voluminous Telegraphic Dictionary that can be imagined.* 
But to counterbalance this superiority of power, it must eiHier 
be worked by two operative signal men, instead of one, which 

* The French Semaphore can make S48 signs, of whkh, however, it mi^t not 
be prudent to nse more than 306, even if an indicator were added, to prevent the 
degree of ambiguity, to which that instrument is at present liable. Now, strictly 
speaking, the combinations of 306 signs are numerous enough to make 40,000 
signals by two changes only : but this arrangement would exclude the use of pre- 
paratives, or stops ; and I do not think that these can, with safety, be dispensed 
with, in my Telegraph, working by successive changes. I have, therefore, cal- 
culated upon the French Semaphore requiring to go as far as 3 changes, for a 
portion or its signals, in order to complete the standard number of 49,000. 
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is, of course, a very serious disadvaotage, or, if one man only 
be employed, he must lose time by woirking the arras, not 
simultaneously, but successiyely, in two distinct motions.* 
Moreover, the observer at the telescope, having three objects 
to inspect, at some distance from each other, would be at least 
twice as long in distinguishing the signs of the French Sema- 
phore, as he would be in making out those of the simple two- 
armed Telegraph, which are seen at one glance of the eye. Hence 
time might be lost, not gained, by adopting the more bulky, 
complex, and e:£pensive instrument. 

It may be remarked, that if extraordinary power were really 
a desirable property of the Telegraph, the construction origin- 
ally adopted by me, may appear preferable to all others, under 
the following considerations. 

1st. Ffmr parts of my Telegraph, which, supposing the arms 
to be 6 feet long, may either be disposed upon four posts, stand- 
ing on a horizontal base of 46 feet, or may be attached to a 
mast 49 feet high, will exhibit by one change, every word and 
sentence of the most voluminous Telegraphic Dictionary, that 
can be imagined. 

Six parts of Mr. Edgworth's Telegraph, disposed upon six 
posts, standing on a h<nrizontal base of 74 feet, or six parts of 
the French Semaphore, attached to a mast 73 feet high, would 
be required for eflfecting a similar object. As for the Shutter 
Telegraph, we must leave it out of the question, for 20 boards 
would be required, covering, together with their frame, a space 
of monstrous magnitude, and forming signs that would be a 
perfect chaos. 

2d. Two parts of my Telegraph, which may either be dis- 
posed on a horizontal base of 18 f6et, or may be attached to a 
single post 25 feet high, will exhibit, by two changes, every 
irord and sentence of a Dictionary of 80,000 articles. . 

|,J* Having only two hands, a man cannot turn more than two levers, or indices, 

having a complete circular motion, at the same time. Hence it is impossible 

man to work properly, three perfect Telegraphic arms, like those of the 

1 Semaphore. But any simple auxiliary to the two-arroed Telegraph, hav- 

Dly one position, may be worked by a stamp of the foot, acting on a pedal. 

i was the method suggested to me, for moving the day indicator, at the time 

(I tried the pxperlmeut, before alluded to, of increasing the power of the 

graph, by exhibiting that part of the machine in two positions. (See Page 24). 
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Three parts of Mr. EUgwOTth's Telegraph, disposed on a 
horizontal base of 32 feet, or /our parts of the French Sema- 
phore, attached to a mast of 49 feet, are required for effecting a 
similar object. 

Hence, by adopting pairs of arms upon my principle, instead 
of independent arms, on Mr. Edgworth's, or on the Semaphoric 
principle, there will be a saving in all cases, either of base, or 
of height, accompanied by a corresponding saving of materials 
and weight. Hie comparative power of these three methods, 
stated more precisely, is as follows. 

One part of my Telegraph yields 27 distinct signs, one part 
of Mr. Edgworlh's 7, one part of the Semaphore 6. 

Two parts of my Telegraph yield, on diflferent posts, 788 
signs, on the same post 616. Two parts of Mr. Edgworth's 
Telegraph yield 63 signs : two parts of the Semaphore 48. 

Three parts of my Telegraph yield, on diflferent posts, 
21,951 signs, on the same post 13,551. Three parts of Mr. 
Edgworth's Telegraph yield 611 signs : fliree parts of the Sema- 
phore 342. 

Four parts of my Telegraph yield, on diflferent posts, 
614,656 signs, on the same post 298,143. Four parts of Mr. 
Edgworth's Telegraph yield 4095 signs: four parts of the 
Semaphore 2400. 

Five parts of Mr. Edgworth's Telegraph, for it is needless to • 
go further with mine, yield 32,767 signs ; flive parts of the 
Semaphore yield 16,806. 

Six parts of Mr. Edgworth's Telegraph jrield 262,143 signs ; 
six parts of the Semaphore yield 117,648. 

Here it also appears useless to proceed further with either of 
these two methods, for as the parts of each, taken singly, are 
inadequate to express the letters of the alphabet, the only ob- 
ject in extending them would be to enable them to meet the 
whole contents of a Telegraphic Dictionary, for which one would 
suppose that 100,000 articles might sufllce. The inventor of 
the great French Semaphoric Telegraph, said to have been 
erected in 1796, must, however, have thought differently, since 
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he coDstnicted it wiHi seven futo, tberebj •btainiiig no less 
than 730,330 signs or combinations. 

In compaiing Ae above tfaroe vietiaoiB, it wiU, of course, be 
understood, that the several parts of Mr. Edgworth's Telegraph, 
and of the Semapb^Q, require the same gtvengfli and size of 
post as nuae ; and ttiat the single body, or arm, of the two 
former instruments, also requires the same space to move in, 
as the pair of arms of die latter. 

The power of Mr. Edgworth's Telegraph is superior to that 
of the Semaphore, partly from the circumstance of each part of 
the former being attached to a separate post, and pairtly also 
from his using, for the index of his Teleigrapb, an isosceles 
triangle, having its base equal to half its altitude^ which form 
is not liable, like the Telegraphic aim, when p<HBting vertically 
upwards, to be oonfounded with the post. The triangle^ how- 
ever, appears to me, to be an inferior conteivance to the Tele- 
grapUc aim, for two reasons. Fixat, it exposes a greater 
surface to the wind, than a Telegraphic arm e^ally conspicu- 
ous. Secondly, its signs are not by any means so distinct, of 
which you may judge, by drawing some very small isosceles 
triangles, andcaBE4[>ariflg them with lines of equal length, in cor- 
respondi^ positions. 

In order to work the Universal Telegraph expeditiously, two 
men are required, one of whomis employed solely in observing 
nith thetdesoope, noting down the signs exhibited, andindirectr- 
ing the other, who is the operative signalman. Inlhe intermediate 
stations of a Tdegrapbic Une, after the latter has exhibited the 
sign required, he runs to a second telescope fixed in the con- 
tery direction^ and as soon as he sees that the same sign is 
duly repeated by the next corresponding station, he reports it 
to the direotii^ signal man, returaing at the same time to the 
levers, in readiness to exhibit a new sign when ordered. The 
directing signal man nmst-of course wait, «ntil he receives smch 
report^ alter each sniscessive sign, before he orders another to 
be exhibited. If a mistake should be observed in &e repetition 
of any 'Sign, the operative signal manjtt the first station, most 
4»hake that arm, of which the position has not been properly 
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repeated at the next* When two Tekgraphs only are in 
commnnication with each other, the directing signal man is, of 
course^ ttie sole observer. The telescopes used mast always be 
properly pointed and firmly fixed, witfaont the necessity of hold- 
ing them in the hand. Attending to this precaution, we ascer- 
tained, that the longest messages may be made and repeated, 
by day, at the average rate of 8 signs per minute; which degree 
of expertness was attained after two or three days' practice, by 
two young officers of Engineers, and two non-commissioned offi- 
cers, none of whom had any previousknowledge of telegraphing.* 

It ought to have been observed before, that in time of war, 
the Universal Telegraph may be particularly useful in the field, 
but especially in the encampment of a besieging army, or in a 
defensive position, and in this case, as well as at Sea, the noc- 
turnal signals, which may generally be dispensed with at per- 
manent inland stations, as was before observed, will be no leas 
important than the day signals. Also, that the regular horizon- 
tal distance of tte indicator light, may be diminished about |th, 
without iBGonvenieiioe* 

In reference to the medianical construction, a friend ac- 
quainted with the effects of climate in India^ has recommended, 
that in that country, no iron shall be used in the construction, 
and no wood, excepting the poat, which may be of teak, and 
the nocturnal indicator rod, and brace, whidi may be of 
bamboo. The pannels of the arms, and of the day indicator, 
to be of light copper plate. All the other parts to be of brass> 
orof bronze.f 

* The night ftignalfl, although equally distinct, cannot be made quite to quick, 
as it is not proper to move the arms too rapidly, after the lanterns are fixed. 
It is to be understood, that in sending a message, the whole of it roust be 
tvritten down, and the proper signs found, by a reference to the Telegraphic Key 
or Dictionary, before the director, at the first signal station, sets the Telegraph 
to work. Also that in receiving a message, there should be no attempt made to 
decipher it, until theTelegraph has finished working. 

t The arms of the present Admiralty Semaphores are connterpoised by a mass 
of lead, al the head of each. This method Is altogether incompatible with the 
occasional use of lanterns, otherwise it would be the best for permanent 
stations, where lightness is not an object. Since the first sheet of this paper was 
printed, I haTeasoertalBed by expetiaMnt, that la woridng a Telegraphic arm 
by a rope, it is best to use puUeys with triangular grooves, or with notches of 
the same form, cut into projecting cleats, fixed to their circumference, in which 
case, the turns of the rope (described in page 10^ which are extremely incon- 
irenient in practice, may oe dispensed with. 

THE END. 
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EXPLANATJON OF THE PLATES. 

Platks I, and II. Thb Universal Telboraph. 

The former explains the construction » the latter shows the appearance of 

the Telegraphic signs. 

Plate III. Various Telegraphs, drawn on the same scale. 

/%. 1. Dr. Hooke's Telegraph, invented in 1684, showing one of 
his symbols, and the chamber or reservoir for containing them. 

Fig. 2. The original French Telegraph of M. Chappe, adopted in 
1793, sometimes called the T Telegraph. 

Fig. 3. Mr. Edgworth*s first Plan, by him styled <' the Tellograph,'' 
invented in 1794. 

Fig. 4. The Rev. J. Gamble's Shutter Telegraph, invented in 1795. 

Fig. 5. The first Admiralty Telegraph, on the Shutter principle, pro- 
posed by Lord 6. Murray, in 1795. 

Fig. S. The Rev. J. Gamble's Radiated Telegraph, 1795. 

Fig. 7. Mr. Garnet's Telegraph, invented in 1794, or 1795. 

Fig, 8. The first French Semaphoric Telegraph, said to have been 
erected on the Palace of the Thuileries, in 1796. 

Fig. 9. Mr. Edgworth's final plan of the Tellograph, 1796. 

Fig. 10. Idea of a Two-armed Telegraph, having one arm in the 
form of a cross, the other in the shape of a Sword Cutler's sign, 
suggested to Mr. Edgworth, in 1796. 

Fig. 11. The French Coast Telegraph, called the Semaphore, said to 
have been invented in 1803. 

Fig. 12. Captain Pasley's first Polygrammatic Telegraph, invented 
in 1804, published in 1807. 

Fig. 13. Lieut-Col.Macdonald's Shutter Telegraph, published in 1808. 

Fig. 14. Captain Pasley's second Polygrammatic Telegraph, pub- 
lished in 1810. 

Fig. 15. Rear- Admiral Sir Home Popham's Land Semaphore, adopt- 
ed by the Admiralty, instead of the Shutter Telegraph, in 1816. 

Fig. 16. Sir Home Popham's Ship Semaphore, also established in 1816. 

Fig. 17. A Shutter Telegraph recently proposed in India, by Captain 
Swiney, of the Bengal Artillery. 

Fig. 18. lieutenant-Colonel Pasley's Universal Telegraph, as im- 
proved in 1822, upon his original plan of 1804. 
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